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INDEX 
A 
Avervularia profunda zone, echino-
derms from, 444, 452, 456 
Aclisina. st'evensana, 245 
Actinocrtnus latus, 452 
Adair county, strata in, 236, 290 
Adams, G. L., work of, 230 · 
Admire shale, 233 
Afton Junction, elevation, 274; gravels 
near, xvi 
Aftonian climate, 106; gravels, xvi, 
93, 95 
Agassizodus variabilis, 246 
, Agelacrinidre .of Iowa Devonian, 399, · 
419 
Agelacrinites, distr., 404, 406; A. sp. 
descr., 421; ha.m11tonensis, 420; han-
overi, descr., 419, illustr., 530 
Agelacrinus, 420 ' 
Agriculture, gyp.sum in, xli; limestone 
in, x..,xiv, 
Aicher's quarry, echinoderms from, 
416, 427, 434, 447 
Alden, W., C., work of, xviii, 66, 67, 
79, 88, 97, 101, 103, 104, 110, 118, 
123, 124, 133 
Alethopteris grandini, 246 
Alpena, Mich., echinoderms from, 394, 
423, 428, 455, 468, 471 
Allorisma granosum, 246; subcuneata, 
245-247, 256;terminale, 244-247 
Allotype, definition, 323 
Ambocoelia planoconvexa, 244-248, 
256, 296 . 
Ambulacral plates of Devonocidaris, 
501; of Nortonechinus, 487 
Am'. Assoc. of Petroleum Geologists, 
45 
Anal tnterradius, d~finition, 321; 
plate, definition, 322 
Anamosa dolomite in Lake Calvin, 71 
Anderson, Netta C., work ,of, 66 
Andrew share, 233 
Annularia sphenophylloides, 246 
Anthemocrinus, 330 
Anticlines, in Cass county, ,298;", in 
. Iowa, 38, 300; oil and ga.s in, 14 
Anticosti Island, crinoids on, 349, 357 
Appalachian fields, oil and ,gas in, 7, 
- 22, 2~ : (' ',: . 
Archeocidaridre from Iowa 399, 481 
Archaeocid,aris, 247, 248, 255, 311, 482; 
aculeata, 246; agassizi, 247; dininni, 
247; hallana, 247; trisertata, 247 
Archaeocrinus asperatus, 324, 325; de-
licatulus, 324; desideratus, 324; knox-
enBis, 324, 325; lacunosl,lB, 324; mi-
crobasilis, 324; obco,nicus, xi, 325; 
descr., 328, illustr., 370; parvus, 324, 
325 ;peculiaris, 324, 325; pyriformis, 
325,329; sculptus, 326 
Archetype, definition, 322 
Archimedes, 392 
Arey, M. F., work of, 228 
Armlets, definition, 322 
Artesian wells and oil, 18 
Arthracantha, xiii, 397, 401, decora-
tion, 406, distr., 404, 405; A. mame-
lonifera, 496, descr., 463, illustr., 520 
Articulata, history, 398 
Ashgillian formation, crinoids in, 357 
Ashland formation, 233 
Asia, oil in, 7 
Asteroidea, history, 398 
A,sterozoa, definition, 398 
Astrophyllum rude, 311 
Atactocrinus, xii; f columnals, 343, 
illustr., 373; A. wilmingtonens1s, 
324, 325 
Atchison shales, 233, 239 
Athyris zone, echinoderms from, 434 
Atlantic, well at, 266, 307 
Atrypa independenc1s. 410; reticuIaris, 
410,; zone, echinoderms from, 421 
Attachment baSe, definition, 322 
Aulopora, 249 
Avicula longa, 245 
Aviculopecten, 244, 247, 248; occide'Ilt- ' 
alis, 244-246, 249, 296; providencen-
,sis, 244; whitei, 245, 246 
Aviculopinna americana, 245; peracuta, 
246 
,Axillary canal, definition, 322 
Azygous interradius, definition, 321 
B 
Backbone, Madison Co., section at, 282 
Bacteria, anerobic, work of, 5 
Baffin Land, crinoids from, 354, 35~ 
Bain, H. F., w6rk of, 64, 76, 78, 85, 
220, 227, 228, 230, 242, 274-277, ;280, 
3~ ' 
Baraboo quartzite, 79 
Barclay limestone, 233 ' 
\ .. .~ 
I· 
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Barris, Rev. W. H., work of, 393, 422, 
423, 426, 428, 430, 436, 455, 473 
Bartlesville sand, oil in, 35 
Ba.sals, definition, 32] 
Base, . definition, 320 
Bather, F . A., work of, 332, 357, 391, 
413, 483, 486 
Batocrinidlll of Iowa, 399, 444 
Beaver Board Compa.ny, xliv 
Becker, A. G., col1ections, 319, 331, 
344, 366 
Bedford, deep well at, 27,2 
Beede, J. W., 243; . and Rogers, A. F., 
307 
Beetle remains in peat, 101 
Belanski, C. H., sppcies named for, 
441, . work of, 401, 412, 419, 441, 
462, 463, 471, 492 
Belimski, Hanover H ., species named 
for, 421; work of, 421 
Belanski quarry, e{'.hinoderms from, 
419 
Belgium, echinoderms from, 404, 471 
Bellerophon, 256, 264; carbonarius, 
246-248; percarinatus, 245-247 
Bengtson, N. A., see Condra and Beng-
tson 
Bethany Falls, Mo., strata near, 312 
Bethany Falls limestone, . 231, 233, 241, 
274, 281-286; character, 235, 241, 
fauna, 242, 249 . 
Beyer, S. W., work of, 26, 79 
Bibliography of dra.i.nage of Mississ-
ippi· river, 219 
Big Cedar creek, old valley of, 180 
Billings, E., work of, 332 
Bird Hill, echinoderms from, 467, 478, 
492, 505 
Bituminous rocks and oil, 17 
Blastoids, xii, 421; history, '398; of 
Iowa, 399, 421 
Blocks and boards, gypsum, use of, 
xliv 
Bloomfield, crinoids from, 334, 342, 
344, 362 
' Bluff line of Lake CA.lvin, 125, 194 
Bluffs, rounded, origin, 197, 199 
Bond, Frank, species named for, 434, 
work of, 427, 433 
Bowlders in Kansan drift, 96; in Lake 
Calvin, 199; on the terrace,. 136; 
origin, 200; slaQlike, 155, 201 
Brachials, definition, 320 
13racnioles, definition, 322 
Braddyville, anticline near, 38, 272, 
300; limestone, 233," 238, 239 
Brandon, echinoderms from, 399, 400, 
. "421, 437, ' 456, 459, 464, 467, 496 
Brant, Mr. and Mrs. David, work of, 
413, 452 
Briscoe, fault at~ 297 
British Columbia, echinoderms from, 
399 
Brittle stars, hist.ory, 398 
Broadhead, C. G., work of, 227 
Brophy creek, old valley of, 175 
Bryozoa, 249, 253, 264, 296 
Bucanopsis marcouanus, 244; mont-
forti~a, 245, 246 
Buchanan county, echinoderms from, 
416, 459 
Buchanan gravels in Lake Calvin, 
98 
Buffalo, Iowa, echinoderms from, 393, 
395, 399, 423, 427, 431, 438, 453, 468, 
'473, 475, 476, 479 
Bureau of Mines, analyses by, 27 
Buried valleys in eastern Iowa, 84, 
179; in western Iowa, 273 
Burlin.game limestone, 233; character, 
239 
Burlington, echinoderms from, 395 
Burlington shale, 233 
" C 
Cable, E. J., work of, 428' 
Calamites suckowii, 246 
CalceoCl'inus barrisi, 476 
Calhoun shale, 233, 240; fauna, 246 
California, oil in, 8 
Call; R. E., work of, .85 
Callaway county, Mo., echinoderms 
from, 402, 405 
Callaway limestone, Mo., echinoderms 
from, 436 . 
Callocystidre of Iowa, 399, 414 
Calvin, Lake, see Lake Calvin 
Calvin, Samuel, work of, xvi, 55, 61, 
62, 65, 66, 67, 71, 76, 78, 84, 85, 87, 
95, 98, 104, 106, 107, 118, 123, 145, 
173, 219, 228, 231, 245, 247, 261, 
280, 310-312, 391, 394, 396, 409, 410, 
433, 444, 464 
Calvin collection, echinoderms from, 
446, 448, 479 
Calyx, definition, 320 
Cambrian system, 79; echinoderms 
from, 398; oil and .gas in, 7, 29 
Camerata, history, 398; of Iowa, 399, 
435 
Campophyllum, 312; .torquium,· 248, 310, 
311 
Canada, echinoderms from, 402-405 
Cap-au-Groo fault, 273, 297 
Capillarity, effect on oil and gas, 12 
Carabocrinus,. desc., 345; dicyclicus, 
349; esthonus, xii, 349; geometricus, 
349; huronensis, 349, illustr., ·375, 
376; ovalis, 349; radiatus, 349; 810-
comi, xii, descr., 350, illustr., 376, 
378, -380, ' 382; 81ocomi costatu.s, xii, 
descr., 353, illustr., 378; , tuber-
I 
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culatus, 349; vancortlandi, 346, 349, 
354 
CatadoQ formation, crinoids in, 357 
Carbon in coals, percentage of, vii, 10 
Carlyle shale, 233 , 
Carman, J. Ernest, work of, 85, 86, 
170, 177, 222, 
Ca1'Polithes granularis, 246 
Carson, strata near, 313 
Cass county, fault in, 228 
Cast, definition, 323 
Cave Rock shale, 233 
Cedar county, echino<lerms from, 418; 
terraces in, 144, 160 
Cedar Creek limestone, 233, 253, 26'4, 
292; character, 238; fauna, 248 
Cedar river in Lake Calvin basin, 5'5, 
58; terrace on, 134, 138 
Cedar Valley beds, 81; age, 409; char-
acter, 410; echinoderms from, 419, 
421, 423, 428, 431ff, 452ff, 468ff; in 
Lake Galvin, 74; PlatYCeras from, 
451 
Cement City limestone, 233, 312 
Cement production, v 
Cenozoic, echinoderms in, 398; oil in, 7 . 
Centerville, oil near, 27 
CentervilLe Gypsum Company, xliv 
Central America, oil in, 7 
Ceriocrinus hemisphericus, 244, 245, 
247 
Cerro Gordo county, echinoderms from, 
400, 471, 492 . 
Chaenomya leavenworth:ensis, 256; 
minnehaha, 247, 256 
Chaetetes milleporaceous, 242 
Chamberlin, T. C., work of, 64, 80, 
209 
Channel, abandoned, in Louisa county, 
115; of Leverett; 218; preglacilll, 
85, 179, 273; see also Burie·d VallE!Ys 
Chanute shale, 233, 241, 288, 289, 291; 
character, 236; fauna, 249 
Chazyan beds, crinoids in, 327, 349' 
Charleton member, crinoids in, 349, 
357 
Chemung beds in Iowa, 409 
Oherokee shales, 305, 312; oil and ' gas 
in, viii, 23, 34 
·Cherryvale shale, 233, 241, 275-277, 281, 
284-289, 299, 312; character, 235; 
fauna, 242, 249 
Chicago, see Field Museum, Walker 
Museum 
Chonetes, 264; geinitzianus, 243-246, 
248; granulifer, 243-248, 256, 292; 
mesolobus, 242, 311; striatocostatus, 
291; variolatus, 246; 'wrneullianus, 
235, 242,,· 245, 241, 249, 265, 2T6ff 
City Bluffs bed, 233, 239, 311, 312 
Cladopora iowensis, 382 
Clarinda, drilling at, 271; syncline at, 
272 
Clarke, J. M., species named for, 451; 
work of, 420, 450-452 
Clarke's quarry, er,hinoCLe;rms from, 
423 
Clay wares production, iv, xxx 
Claypole, E . W., work of, 221 
Clays in Lake Calvin, 181 
Cleland, H. F" work of, 436 
Cleona channel, 65, 67, 86 
Clermont, crinoids from, 330, 331, 334, 
339, 340, 342-344, 352, 354, 361, 363, 
365, 369, 378 , 
Clido~hirus" 397, distribution, 404; 
C. 10wenSls, 401, descr., 465, illustr., 
?20, 524; ~ maximus, descrip., 467, 
lllustr., 522 . 
Climax, ' section near, 261 
Clinton county, old valleys in, 175; 
lobe, 124 . . 
Cloche IsI'and, crinoids from, 355 
Coal, percentage of carbon in, vii, 11; 
and oil, relations, 34; 'beds as evi-
den~~ of oil, vii, 18; production, iv, 
XXVll 
Codaster, distr., 404, 405; C. gracilis, 
423; subtruncatus, 393, descr., 422, 
illustr., 508 
Codasteridre of Iowa, 399, 422 
Coin, drillings at, 270; well at, 305 
College Springs, well at, 271 
Colmar field, illinois, oil in, 23, 32 
Colobocentrotus atratus, 483 illustr., 
492 ' 
Colton, J. M., map of Iowa by, 427 
Columbus Junction, dunes near, 203; 
gumbotil near, 101; Kansan near, 
96; old v.alley near, 171, 179 
Column, definition, 322 
Columnals, definition, 322 
Comanche beds, oil in, 7 
Composita subtilita, 235, 242-249, 256, 
265, 276, 277, 282, 287 ff 
Concrete stone and block production, 
v, xlvi 
Condra, G. E., 306; and Bengtson, N. 
A., work of, 227, 231, 233, 269 
Conostychus broadheadi, 246; orna-tus, 
246 
Cook's Quarry, echinoderms from, 455, 
477 
Coppock, ' old valley near, 179 
Cornell College, echinoderms from, 416 
Corynotrypa elegantula, 354, illustr., 
373 
Costals, definition, 322 
Cottonwood limestone, 233 
Cotype.s, definition, 322 




County line exposures, XVlll 
Craghead Creek shale, ' echinoderms 
from, 470' 
Cremacrinidae ,of Iowa, 399, 476 
Crescent, sections nea.r, 257, 310' 
Cretaceous, oil and gas in, 23, 36; fos: 
sils, in drift, 83 
Crinoids, xii, 244, 248, 249; columns, 
descr., xii, 340', illustr., 372; 'defini· 
tion, 320'; from Iowa,. 435; history, 
398 , 
Croo'ked creek, old valley of, 179 
Crown, definition, 320' 
Cullom limestone, 233, 253, 264, 292; 
character, 238; fauna, . 248 
Cupulocrinus jewetti, 348 
lJurdsville member, crinoids frqm, 346, 
· 349, 354, 357, 358 
Cyathocrinidre of Iowa, 399, 477 
Cyathocrinus, 397, distr., 40'4; rock-
fordensis, descr., 477, illustr., 526 
Cyathopora iowensis, 392 
Cynthiana formation, crinoids in, 354 
- Cystodictya hamiltonensis, 392; horiz· 
· on, 422 
!Jystoids, xii, 414; history, 398; of 
Iowa, 399, 414; rhomb·bearing, 40'6 
~ythere, 246 
D 
Dactylocrinus, Xlll, xiv, 397, descr., 
469, distribution, 40'4, 40'5; concavus, ' 
470', illust!'., 526; stellatimbasaUs, 
.jl12, descr., 469; illustr.,. 526 
Dake, C. L ., work of, 80' 
Dakotan sea, fossils from, 40'2 
Dalma.nella infera, 496 
Davenport, echinoderms from, 392, 455, 
: .460', 477 
Davenport Acauemy of Sci nce, echino· 
derms from, 413, 426, 443, 455, 460', 
477 
Davis City, anticline near, 274; eleva· 
. tion ' of, 274; section near, 274, 275 
Decadocrinus, distr., 40'4; vintonensis, 
descr., 479, illustr., 528 
Decatur City, anticline near, 275; sec· 
· tion near, 268, 275, 299 
Decatur county, anticline in, 274, 275 
pecker, Charles E., 46 
Decorah, oil near, 27 
Decorah shales, 80'; crinoids in, 349, 
· 354; oil and gas in, 30' 
Deer creek, old valley of, ' 175 
Deer Creek limestone, 233, 240, 247, 
. 252, 253, 264ff, 280', 294, 296, 312; 
· ,character, 238; fauna, 243, 246, 247 
DeKa~b limestone, 233, 241, 273·278, 
281·290', 299, 30'6; character, 235, 
236, 241; fauna, 243, 249; use of 
~er:ql; 230' . 
Deltacrinus, distr., 40'4; D. barrisi, 395, 
de,scr., 476, dietr., 40'2, illustr., 526 
DeIidrocrinus,' deBcr., 334; D. easel, 
336; kay!., xi, descr., 335, illustr., 370' 
Dennis limestone, 233 
Deocrinus a.speratus, 324,' 325 
Derbya bennetti, 243; see Orthotetes 
Des Moines .series; echinoderms from" 
465; fossils of, 311; in Lake Calvin, 
78, 82; margin, 312; oil and gas in, . 
34 
Devonian system, echinoderms of, in 
Iowa, xii, 398; in Iowa, 40'8; in 
Lake Calvin, 72; oil and gas in, 
. viii, 7, 23, 33 
Devonocidarls, xiv, 1\79, descr., 50'0', 
distr., 40'3, 40'4, 480'; horizon, echin-
oderms fr~m, 50'5; D. jacksoni, 
descr., 50'0', illustr., 540', 542, 546, 
548, 550' 
Dewey, Arthur H., work of, 94, 95, 
98 
Diabolocrinus asperatus, 325; hiero-
glyphieus, 325; knoxensis, 325; par-
vus, 321j; perplexus, 326; vesperalis, 
326 . 
Diagonal, preglacial ' valley at, 273 
Dielasma bovidens, ~45·247, 292 
Dikes, igneous, oil near, 16 
Dip and strike, 30'0' 
Dip of strata in Iowa, 23 
Dipleurocystis, 358 
Discina convexa, 247 
Distal, definition, 322 
Distichals, definition, 322 
Dolatocrinus, 397, dh,tr., 40'5 
Dolomite, oil and gas in, 6, 22 . 
Dome, of crinoid, definition, 320' 
Domes, oil and gas ,n, 14 
Dorocidaris papillata, illustr., 536 
DQrsal cup, definition, 320' 
DQuglas stage, 233, 240'; area, 313; 
charac~, 236; fauna, 243, 248; 
margin, 30'6; oil in, . 35 
Douvillina variabilis, 496 
Drainage of Mississippi river, biblio' 
. graphy, 219 
Drum limestone, . 233; u.se of term, 
230' . 
Dunes in .Tohnson county, 147, 149; 
near Lake Calvin, 20'3; on illinoian 
plain, 116, 126; on intermediate ter-
race, 135 . 
Durant, old ~al1ey at, 173; terrace 
near,. 156 
Dutch East Indies, echinoderms trom, ' 
465 
E 
Eagle Point Lime 'Works, xxxv 
Earlham, strata near, 30'6 -
I 
INDEX 557 
Earlham limestone, 231, 233, 281; 
faun!1-, 249 ' 
East Nishnabotna river, !lross .section 
along, 258 
Echinoderms, definition, 397; distribu-
tion, 402; history, 398; from Ma-
quoketa beds of Fayette county, 
. xi, 319; of Iowa Devonian, xii, 385, 
3~ , • 
Echinoid material, character, 407; 
spines, 248 
EchinQidea, history, 398; from Lime 
" Creek shales, 400; of Iowa, xii, 399, 
47.9 
'Echinozoa, definition, 398 
Ectenocrinus, descr., 337; E. grandis, 
338; raymondi, xi, descr., 337, 
, illush., 370; simplex, 337 
EdEln beds,crinoids in, 327 . 
Edmondia, 247; nebrascensis, 244·246 
Edrioasteroidea of Iowa, 399, 419 
Eifel, Germany, echinoderms from, 
406, 471 ' 
Ekblaw, W. E., work of, 396, 405 
Elaeacrinus elegans, 422; meloniformis, 
428; obovatus, 423 
Elkhorn creek, old valley, 174 
Elliott, L. P., work of, 419, 453 
Emporia limestone, 233 
Encrinal limestone, 393, 406 
England, echinoderms from, 404, 407 
English river, terraces on, 151; ex-
.; tension, 109 
English River gritstone in Lake Cal-
vin, 76· 
Elnteletes hemiplicata, ' )a4p-247 ' 
Entolium aviculatum, 245, 247 
Entrochites, 392 . 
Eocidaris, 500; .from . Germany, 482; 
E. laevispina, distr., 407 
Eri90crinUS typus, 245, 248, 2~6 
Essex, section near, 260 
Esthonia.; crinoid from, $49 
Etheridge, Ropt., Jr., ,and Carpenter, 
• • ;Po H., 433 
Eublastoidea of Iowa, 399, 422 
EuomphalUS; 277; catillOides, 244 245-
247; rugosus, 246-248, 
~upa.chycrinus tuberculatus, 245, 247; 
verrucosus, 247, 249, 256, 276 
Euphemus carbonarius, 244-247 
Eureka coal seam, 307; shaft, 268 
Europe, !3c~inoderms in, xiii, 465; oil 
' in, 7 . 
Euryocrinus, distr., 404; E. barrisi, 
396, distr., 402, ·descr., 467, illustr., 
526, 528 
Eutaxocrinus, ' distr., 404; E. gracilis, 
395, .descr., 471, mustr", 526; whit-
: eaye~, ' '473 
F 
Falls of the. Ohio, echinoderms froIPt 
433 
Fargo limestone, 233, 260, 261, ' 264, 
270; charactell', 239 
Farn,sworth, P . .T., work of, 446 
Farrington, O. C., work of, 344 
Fault in southwestern Iowa, x; see 
Thurman-Wilson fault 
Faults in Iowa strata: 24; oil and gas 
near, 15 
'Fauna of Missouri series, 242; Pleis-
'. tocene, age, xvi 
Fayette breccia in Lake Calvin, 73 
. Fayette county, echinoderm.s from, xi, 
319 
Fenestel1a, 249, 277, 295, 392; perele- . 
gans, 244, 246; tenax, 247 
Fenton, Carroll Lane, work of, 344, 
397 
Ferro-alloys production, vi 
Field Museum collections, 319 ff 
Fistulipora, 245; nodulifera, 244-248, 
256 ' 
Fitzpatrick, M:t;S. M. F. L., species 
named for, 440; work of, 413 
Fitzpatrick, T . .T., species named for, 
448; work of, 413; collection, echin-
oderms from, 416, 434, 440, 446" 
448 
Flexibilia, history, 398; of Iowa, 399, 
464 
Flood plains of Lake Calvin, 165 
Floyd county, echinoderm.s from, 397, 
, 400, 417, 462, 463 
Flushing action of ground water, 28 
Foerste, August F., report on echin-
oderms, xi, 345; work of, 319 
Folds in Iowa strata, 24 
Forbes limestone, 233, 252, 253, 264, 
265, 271, 272, 294; fauna, 246 
Forest Ci\'r, Mo., well at, 309 
Fort Scott stage, 312 
Fossils, mammalian, of we.stern Iowa, 
age, xvi 
Fossils and oil, 22 
Fragmental limestone, 233 
France, echinoderms from, 404 
Fremont county, section in, 249 
Frobisher Bay, crinoiqs from, 354 
Fuller; Myron L., work of, 10 
Fultz, Franeil? M., work of, 63, 219 
Fusulina, -235, 344, 282, 286, 289, 290,' 
296 ' 312' cylindrica (secalica), 244-
. 249; 263; 276, 277, 291, 292; lime-
'stone, 231, 233, ,265; fauna, 243 . 
': ! G ' 
Galena. dolomite, ' 80; .oil an~ gas i~, 
, 22, 30,; I ~ oil rock" in, 27 , 
Galesburg shale, 233" 241, 274, 28?, 
L 
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283, 285, 286; character, 235, 241; 
fauna, 249 
Garnett shale, 233 
Ga~, geological age of, 7; in Iowa, 26; 
in pools, 18; and petroleum, in Iowa, 
vi, 5; accumulation, 5; origin, 5; see 
also oil, and petroleum 
Genotype, definition, 322 
Geodes, oil in, 33 
Geological formations, oil in, Vlll; re-
port, honest, 45; section of Iowa, 
. 22; .structure in Iowa, 2~ 
Geologists, work of, in oil fields, 42 
Germany, echinode~s from, 407, 480, 
497 
Gilbertsocrinus amertcanus, 326 
Girty, George H., work of, 311, 312 
. Glacial lakes, extinct, evidences of., 
168 _ 
Gladwin, Des Moines beds at, 78 
Glenn Falls divi,sion, crinoids from, 
357 
Glenwood, well at, 254 
Glock, W. S., work of, 506 
Glyptocrinus lacunosus, 324; sculptus, 
326; SUblIlodosus, 326 
Goat Island, crinoids on, 346, 349 
Goldring, Miss Winifred, work of, 464 
,Goo,se lake · channel, 63, 170, 175; use 
by Mississippi, 217 
Gordon, C. H., work of, 87; 221 
Gose, Bert C., work of, 60 
Gow, James E., work of, 228, 295 
Gower limestone, 79; in Lake Calvin, 
71 
Grabau, A. w.., work of, 409 
Grand river, cross sfletion along, 273; ' 
elevation of, 274 
Granite hills, concealed, 306 
Grant, U. S., work of, 221 
Gravel, deposits of, in lake basin, 201; 
uses, ;xxvi; Buchanan, in J.-ake Cal-
vin, 98. . 
Gravel and sand of western Iowa, xvi; 
production, v; SeE' also sand and 
gravel 
Great Britain, crinoids in, 357 
Greene, C. F., work of, 244; see Hinds 
and Greene 
Gri1flthides scltula, 244, 246 
Ground water, in Iowa, 28; relation to 
oil and gas, "16 
Gulf Coast of Teocas, oil in, 8 
G'umbotil, formation, 106; relation to 
Lake Calvin, 55, 208; illinoian, 101, 
211; Kansan, 97: Nebraskan, in 
Lake Calvin, 90, 93; see also 
N'ebraskan, Kansan, illinoian 
CJoYptdula cbmis, 410 
Gypsum in agriculture, xli; in portland 
cement, xli; production, v, xlii; 
boards and blocks, use of, xliv 
H 
Hackberry fossils, 397 
Hackberry Grove, echinoderms from, 
492 
Hall, James, work of, 61, 392, 409, 
476 
Hall, James, and Whitfield, R. P., 
work of, 409 
Hamburg, section at, 250, 259, 269 
Hamilton group, echinoderms from, 
427, 431; in Iowa, 409 
Harrison county, Loveland formation 
in, xviii ; volcanic ash in, xviii 
Hartford limestone, 233 
Hauber, U. A., echinoderms from, 453; 
work of, 422, 468 
HawLeyville, anticline near, 272, 300; 
strata' near, 245 
Hawleyville limestone, fauna, 247 
Hay, 0. P ., work of, 67, 106 
Haynies, section near, 252 
Helderbergian strata, echinoderm~ 
from, 442 
Henderson, strata near, 313 
Henrietta division, 296 
Henton, section near, 255 
Hercocrinus beecheri, 326; elegans, 
326; omatus, 326 
Hershey, 0 , H., work of, 220 
Hertha limestone, 233. 241, 269, 272, 
281-283; character, 235, 241; fauna, 
242, 249 
Heterocrinidlll, xi . 
Heterocrinus ? bases, deser., 339; il-
lustr., 372 ' . 
HeteToSChisma gracile,. 423 
H exacrinidre of Iowa, 399, 459 
Hexacrinus, xiv, 392, distr., 404, 407; 
iowensis, 412, deser., 462, illustr., 
520; occideJIltalis, 395, 400, deser., 
459, distr., 407, illustr., 520; spring·' 
ert, 400, 412; 419, descr., 461, illu.str., 
520, 524 
High terrace in Lake Calvin, forma-
tion, ' 218; materials and structure, . 
151; relation to other features, 150, 
161, 184; topography, 145 
Hills, terraces near, 148, 152 
Hinds, Henry, and Greene, C. F., 
work of, 227, 230, 233, 237, 248, 
249, 289, 297, 309, 312 
Hoing' .sand, oil in, ' 32 
Holothuroidea, hi,story, 399 
Holotype, definition, 323 
Hopeville, seetions near, 277 
Hopper, Bryon C., work of, 229 
Howard limestone, 233, 240, 307; 
character, 238; fauna, 245 
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Howell, Jesse V., report on oil and 
gas, vi, 1; work of, 416 
Hurst Lime Works at Maquoketa, 
xxxv 
Hustedia mormoni, 244-247, 296 
Hybocrinus, 347 
Hydrelonocrinus mucrospinus, 246, 247 
HydrocarboIl$, origin, 5 
Hydrostatic pr,essure, effect on oil and 
gas, 12 
Hypothyridina cuboldes horizon, 410 
HYI\otypes, definition, 323 
I 
Iatan limestone, 233, 240, 273, 292, 
293; fauna, 248 
Ichthyocrinidre of Iowa, 399, 465 
Illinoian bluffs of Lake Calvin, 126; 
drift in Lake , Calvin, 100'; glacial 
lobe, 63, 65; blocking 0 rivers by, 
170; in Iowa, 107; in Lake Calvin, 
217; gumbotil, 101; plain, streams 
on, 117; upland near Lake Calvin, 
203; topography, 115 
Illinois, Colmar field, oil in, 23,32; 
Lawre.nce field, 33; e~hinoderms 
from, 358, 402, 403, 404; oil and 
ga.s in, 7, 8, 22, 23; "oil rock" in, 
27 
Impression, definition, 323 
Inadunata, ' history, 398; of Iowa, 399, 
475 
Independence shale, age, 409; echin-
oderms from, 401, 464, 467, 496; 
fossils, 410; in Lake Calvin, 73 
Indiana, echinoderm~ from, 433; oil 
and gas in, 7, 22, 23 
Inferradials, doonition, 322 
Infrabasals, definition, 321 
Interambulacral plates of Devonoc1d-
aris, 501; of Nortonechinus, 484 
Interbrachial areas, definition, 321 
Interbrachials, definition, 322 
Intermediate terrace in Lake Calvin, 
elevation, 208; formation, 218; ma-
terials and structure, 137; relations, 
136, 184; topography, 134 
' Intersecundibrachs, definition, 322 
Investment, rules for, ix, 47 
lola limestone, 233, 241, 289; 291, 292; 
character, 236; fauna, 243, 249 
Iowa, echinoderms of, 319, 385, 494 
Iowa-Cedar valley, bluff line,s, 194; 
drainage of Lake Calvin by, 210, 
213; gumbotil in, ' 103; use by, ~ss-' 
is sippi, 217 , 
Iowa City, ,bluffs' south of, 131; Cedar 
Valley beds at, 74; Des Moines beils 
at, 78; echinode:nn.s from, 393, 399, 
41,6, 427, ' 434, 436, 446, 453; Platy:-
ceras from, 451; terraces near, 146, 
162 
Iowa City 'remnant, 125 
Iowa river, flood plain of, 165; in 
Lake Calvin basin, 58, 67; terraces 
, on, 134, 161, 218 
Iowa rocks, c'olumnar section, 20 
Iowa State Highway Commission, xix 
Iowa State Teachers College, echin-
oderms from, 428 
Iowa State University, collections" 
319, 506 ff 
Iowan drift, 104; drift plain, lobes, 
118; glacier, 108 
Isovols, 10 
Ithaca, N. Y., echinoderms from, 480 
J 
Jaekel, Otto, work of, 358 
Jackson, R. T., species named for, 505; 
work of, 391, 413, 480, 492, 499 
Jackson county, old valleys in, 170, 
176 ' 
Johnson county, bluffs in, 130; Cedar 
valley beds in, 75; echinoderms 
from, 399, 412, 440; gravels in, 202; 
gumbotil in, 94; Iowan plain in, 
118; Lake Calvin' in, 60; Nebraskan 
in, 91; preglacial topogr,aphy of, 84; 
silts in, 182; State Quarry beds in, 
75; terraces in, 146, .152, 163 
Joints, in southwestern Iowa, 303 
Jordan sandstone, 79 
Juniper Hill, echinoderms from, 492 
K 
K;ansan drift, bluffs of, in Lake Cal-
vin, 130'; character, 96; in Lake 
Calvin, 95; in western Iowa, xv; 
Nebraskan drift distinguished from, 
xvi; , thickness, 97 
Kansan glacier in Lake Calvin, 217 
Kansan ,gumbotil in Lake Calvin, 97 
Kansan upland, remnants, 124; topo-
graphy, '113 . 
Kansas, oil in, 7 
Kansas City stage, 233, 241; character, 
234, 305, 309; fauna, 241, 249, 311; 
margin, 306; oil in, 35 , 
Kanwaka shale, 233, 240; character, 
239; fauna, 248 
Kay, George F., annual reports of, iii; 
work of, 55, 59, 93, 211, 228; on 
Pleistocene, xv 
Kentucky, echinodenn~ from, 357, 403, 
404, 405, 433; oil , and gas in, 7, 2~ 
Keokuk beds, bitumen in, 27; oil and 
gas in, 33 , 
K~yes, C. R., work of, 62, ~3, ,83; 
220, 228, 233, 273, 297, 311 
Ki,ckapoo shale, 233 
. INDEX 
Kinderhook age of . Sweetland Creek 
beds, 409 
Kinderhook series in Lake Calvin, 76, 
. ·82; oil and gas in, 33 
Kirk, Edwin, see Ulrich and Kirk 
Kirldield, crinoids at, 348 
Kunda formation, crinoids from, 358 
L . 
Labette ~tag~, 312 • 
Ladore shale, 233, 241, 274, 282, 283, 
285; character, 235, 241; fauna, 249 
Lake Calvin, Anamosa dolomite in, 71; 
bluff line, 125; bowlders in, 199;. 
Buchanan gravels in, 98; Cedar Val- . 
ley beds in, 74; character of 'basin, 
57; culture in basin, 58; defined, 
57; Des Moines series in, 78; 'De-
vonian system in, 72; drainage and 
history, 208, 211, 218; drainage of 
basin, . 58; drainage of Iowa-Cedar 
Valley by, 210, 213; duration, 208; 
e1ewation of floor, 186; English 
River gritstone in, 76) evidence and 
origin . of, 168; extent of, x, 109; 
Fayette breccia in, 73; field work in · 
basin, 59; flood plain of, 165; 
geology of basin,. 58, 69, 78; Gower 
limestone in, 71; gravel depos~ts in, . 
201; history, resume, 215; lllinoian 
bluffs of, 126; Illinoian drift in, 100; 
lllinoian upland near, 203; Inde-
pendence beds in, 73; Kansan drift 
in, 95; Kan.san gumbotil in, 97; 
Kinderhook ' series in, 76; Le Claire 
dolomite in, 71; length of existence, 
192; Lower Burlington limestone in, 
77; Lower Davenport in, 73; Maple 
Mill shale in, 76; Mississippian sys-
tem in, 76; Nebrs.skan drift, 88; 
Nebraskan gumbotil in, 93; oolitic 
lim,estone in, 77; origin and history 
of, x, 49, 169, 207, 208, 215; Osage 
series in, . 77; Otis heds in, 73; 
Pennsylvanian system in, 78; river 
valleys near, width, ' 205; rounded 
bluff lines, 194; shape and extent, 
109; silts, clays and sand in, 181; 
subglacial topography, 83; terraces' 
and age of" 210; terraces in, 133, 
183; Wapsipinicon formation in, 72; 
. ' Wassonville limestone in, 77; towns 
. .in basin, 58; width of , river valleys 
near, 205; work of qalvin <In, 66; 
.' work of Schoewe on, ' 49; work . .of 
~ U dden: on., 65 . 
Lake ' ·,calvin . 'region, Pleistocene in-
vestigations in, 61 
;Lake ' Erie., echinoderms from, 405, 464 
Lake P'epin, cause of, 172 , 
, ( 
Lane shale, 233, 241, 277, 289, 291; 
fauna, 248 
Lank;ester, E. Ray, work of, 483 
Lansing stage, 233, 240; character, .236; 
fauna, 243; margin, 306" 310 ; oil 
in, 35 . 
Lantern of Devonocidaris, 502; ot 
Nortonechinus, 490 
Lapham, I. A., work of, 436 
Lateral, definition, 322 
Lawrence field, Illinois, oil and gas 
in, 33 
Lawrenoo shale, 233, 237, 240, 273, 293, 
294; character, 237.; . fau;na, 248 
Le Claire dolomite in Lake Calvin, , 71 
Le Claire's , quarry, echinoderms from, 
460 
Leca.nocrlnus, 397 
Lecompton limestone, 233, 240, 253, 
2.64, 292, .312; fauna, 248 
Leda. bellistriata., 245,246 
Lee county, bowlder ridge in, 63 
Lees, James H., Report on mineral 
production, xxi; work of, xviii, 26, 
60, 221, 228, 297 
Leighton, M. M., 'work of, 66, 67, 84, 
S8, 89, 93-100, 110, 118, 123, 124, 
. 129, 133, 162, 188 
Len.ses, oil and ' gas in, 16 
Leon, preglacial valley at, 273; section 
at, 268 
Leonard, A. G., work of, 227, 298, 311 
. Lepidechinoides ithacensis, 480, distr., 
407 . 
Lepidesthes devonica.ns, distr., 407 
Lepidocentridae, des cr., 499; of Iowa, 
399 
LepidoCentrus, 500, , plate.s, 408; 
L. drydenensis, distr., 407; eifelia.n-
us, 494, distr., 407; miilleri, distr., 
407; rhena.nus, distr., 407 
Leptaena unicostata, crinoids on, 353 
Lepidodiscus, 420 
Leroy shale, 233 
Letts, gas near, 26 
Leverett, Fran'k, work of, 63, 64, 66, 
85, 87, 107, 115, 169, 171, 179, 180, 
181, 208, 209, 219, 221 
Lewis, section near, 265 
Lichenocrinus a1f1n1s, 354.; miIiutus, 
xii, descr., 353, illustr., 372 
Lime Creek beds, age, 409, distr., 412; 
echinoderms in, xiv, 400, 403, 40:/ 
:Lime production, iv, xxxiv 
Limestone, p!,oduction, iv, xxiv; in ag-
riculture, xxxiv 
Linder, Anton, work of, 413, 434 
Linder, Carl, work of, 508 
Linder, Miss M. F., species named for, 
. 410; work of, ,440 " L~nder's boathouse, echinoderms from, 
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, 446,- 447, 448, 449, 451; Pll!otyceras 
, from,45 ' 
',Little' Cedar creek, old valley of, 180 
Little Sioux, volcanic ash near, xviii 
Littleton, echinoderms from, 416, 428, 
444, 446, 448, 466, 471, 478, 492, 495; 
498, 505 " " • 
.Lobes, definition, 35$1 
Loess, in Lake Calvin, 104" 
Logan, strata at, 310 ~, 
Lone 'rree, terraces near, 146, 154 
Lon.sdale, E. H., work of, 228, 261, 
264 
Lophophyllum cUstortum, 245; profun-
, dum, 244-248; proliferum, 249, 276 
LO,uisa county, bowlders, in, 199; dunes 
In, 203; gas in, 26; gumbotil in, 94, 
1Ql;Illinoian in, 100; Nebraskan in, 
89; old valley in, 115, 171, 179; 
preglacial topography of, 84; silts 
in, 182; terraces in, 134, 147 
Louisiana, oil in, 8 , 
Louisville, echinoderms frOin, 405 
Louisville limestone, 233, 240, 247, 
264 
Loveland formation, xvii 
Low terraoo in ' Lake Calvin, area 
161; fluvial origin, 184; formation: 
218; Iowan age, 194; materials and 
structure, 162; topography, 162 
Lowo€a- Burlington in Lake Calvin, 77 
Lower Cretaceous ,system, oil in, 7 
Lower Davenport, age, 409; in Lake 
C8.J.vin, 73 
Lower Devonian, echinoderms from, 
404 
Lyriocnnus, 330; beechen, 326; sculp-
tilus, 326 
M 
McCoy, Alexandea-, work of, ;305, 309 
McEwan, Mrs. Eula D., work of, 327 
McGee, W J , work of, 61, 62, 123, 
145, 175, 219 . 
"McKenzie Basin, e~,hinoderm$ from, 
402, 405 
'McKissick grove, anticline near, 300; 
.section at, 259, 270 
McKissick Grove shale, 231, 233, 239, 
252, 260, 269; character, 239; . fauna, 
, 244 
Macedonia, strata near, 313 . 
Macksburg, section near, 278 
Macrodon tenuistriatus, 244, 247 
Madison county, section.s in, 280 
Malvern, strata near. 313 
Mammals of Pleistocene, 106; ;fossil, 
" of ' western Iowa, .. age of, xvi 
)d:aquoketa , shale,s, 80; analyses, '31; 
carbon " ';ratio ' of, ,'32; ,echin.oderms 
", 
.. 
f;om, xi, 319, '327, 349; oil and gas 
in, 31 , 
Maquoketa river valley, use by Miss-
issippi, 170, 217 
Maple , Mill shale in Lake Calv.in, 76 
Maquolretocrinus, descr., 330; ornatus, 
xi, 326, des cr., 330 
Marginifera lassellensis, 243; longi-
• ,spin~ 242, 244-249, 264" 289, 311; 
muricata, 242, 265, 296, 311; waba-
shensis, 243, 244, 311, 312; see Pro-
ductus . 
Martens quarries, 252 
Martinia subumbona, 410 
Mason City, echinoderms fr{lm, 421 
;Mason City dolomite, di,str., 41'2- ~ 
Maysville beds, crinoids in, 327 
Meadow limestone, 233, 247 j 252, 253, 
264; character 238; fauna, 246 
'Meek, F. B., work of, 227, 237, 243, 
, 312, 395; and Worthen, 420, 473 
Mieekella stnatocostata, 243, 245-247, 
. 249, 276, 277 
Megistocrinus, xiii, ~iv" 292, distr., 
404, 405, 407; beds, eehinoderm.s 
from, 399, 447; - M. elarkei, 400, de-
ser., 449, 458, illustr., 516, 530; con-
cavus, illustr., 514; farnsworthi, 394, 
deser., 444, illustr., 512; ritz-
patricki, deser., 448, ' illustr., 
514, 530; latus, 393, 416, deser., 452, 
illustr., 5),8, 528; merrilli, deser., 455, 
illustr., 528; nodosus, 394, deser., 
454, illustr., 518; pernodosus, 400, 
deser., 456, illustr" 518; robustus, 
des~r., 446, illustr, 514 
Meloerinidae of Iowa, 399, 435 
Melocrinites nodosus, ' 393 
Melocnnus, xiii, xiv, distr. ,. 404, 405, 
407; M. belanskii, 412, ' deser., 440, 
illustr., 510; calvini, 395, deser., 438, 
illustr., 510; gregeri, 436, 440; lin-
den, 400; deser., 439, illustr., 510; 
nodosus, 396, ' deser., 43.5, distr., 402, 
Hlustr" 510; nodosus irregularis, 400, 
458, des cr., 437, illustr., 510; solon-
ensis, 438; ti1fanyi, 395, deser., 
437, illustr., 510 
Mesozoic, echinoderms of, 398, oil in, 
7 
Metamorphism, effect on oil and gas, 
10; of Iowa rocks, 24 
Metatype, definition, 323 
Mexico, oil in, 7 
;Meyers, ' P. C" work of, 65 
Michigan, echinoderms from, 394, 402-
405, 423, 427-431, 442, 476 
Microcyclus discus, 473 
Mid-Continent fields, oil and gas in, 7, 
23, 34.- " 




Middle Devonian strata; echinoderms 
from, 404 
Middle river, ' sections along, 273, 
278; elevations on, 279 
Miller, S. A., and Gurley, F. Eo, work 
of, 324 
Mills, sections near, 253 
Mill!! county, sections in, 252 
Milwaukee, echinoderms ftom, 393, 
436 
Mineral production in Iowa for 1919 
and ' 1920, iii, xxiii 
Mineral water production, vi, xlvii 
MineTalization of waters, and oil and 
gas, 17 
Minne,sota, echinoderms , from, 349, 
358, 405 
Mississippi channel, temporary, 174, 
177, 179, 180 
Mississippi river, bibliography of 
drainage, 219; blocking, 169, 217; 
preglacial, 85; pre&ent course, 87 
Missis.sippi River Power Company, xix 
Mississippia~ system, bitumen in, 27; 
echinoderms from xii, 403, 404, 
471; in Lake Calvin, 76, 82; oil and 
gas in, 7, 23, 33 
Missouri, echinoderms from, ' 402-405, 
'436, 470; Missouri strata in, 236; oil 
in, 27 
Missouri river, cross section along, 
249; strata on, 227; tills , near, xv 
Mis,souri series, distribution in Iowa, 
306; fossils, 311; in southwestern 
Iowa, x, 223; margin, 307 ; oil in, 
35; relations, x 
Modiola.' subelliptica. " 246 
Mohawkian strata, ,crinoids in, 354, 
358 
Mold, definition, 323 
Moline, illinois, echinoderms from, 
477 
Monoclines, in Iowa, 23; oil and gas 
in; 16 
Monotis (gregaria ?), 296 
Montreal, crinoids at, 357 
Moore, Prentice D., work of, 344 
Moscow, old valley at, 173; remnant, 
124; terraces near, 144 
Mosnat, H. R., work of, 85 
Mound Valley limestone, 233 
Mount Ayr, preglacial valley at, 273 
Mud-Elkhorn creek, old valley of, 172 
M\ll"chisonia., 246 
Muscatine county, bluffs in, ,130; 
bowlders in, 199; echinoderms from, 
423, 453; illinoian in, 100; Lake 
Calvin in, 60, 65; Jiland and gravel 
in, 99; sand dunes' in, 135, 203; silts 
in~ 182; terraces in, 133, 137, 159 
MYl!.l1na, 264; horizon, 235, 242, 243; 
kansasensis, 245, 249; perattenuata., 
245, 246; recurvifostris, 246, 247; 
subquadrata, 243:249, 276, 295; swal· 
lovi, 243-247, 24;9, 281/ 282, 288 
N 
Natural mold, definition, 323 
Natural gas, production, vi; and pe-
troleum in Iowa, vi, 1, 5; see Gas 
' Naticopsis, 277; altonensis, 245 
Nebraska, Missouri strata in, 237 
Nebraska City, section at, 268; well 
at, 269 ' 
Nebraskan drift, character, 92; distin-
' guished' from Kansan, xvi; thick-
ness, 93; in Lake' Calvin, 88, 215; in 
western Iowa, xv 
Nebraskan gumbotil, ,93; in Lake ' Cal-
vin, 93; in western Iowa, xv 
Nehawka limestone, 233, 237 
Neuropteris ovata, 246; scheuchzeri, 
246 ' 
New\ Buffalo, echinoderms from, 423, 
473; see also Buffalo 
New Market, anticline near, 38 
New Richmond beds, 80 
New York, echinoderms from, 349, 
403-407, 480; oil and , gas in, 7, 29; 
Silurian, 81 , 
Newman, Nellie E., work of, xix 
Niagaran dolomite, 80 
Nishnabotna river, section Qn, 260 
Nodaway coal, 240, 271, 272, 303; 
character, 238; eastern margin, 307 
Nodaway shale, 233 
Nora limestone, distribution, 412 
Nora Springs, echinodeTms from, 400, 
417, 419 
North America, echinoderms in, xiii 
NortlJ, Liberty, echinoderms from, 454 
North Liberty lobe, 118 
Norton, W. H., genus named for, 483; 
work of, xix, 28, 65-67, 71, 79, 83, 
85-87, 93, 124, 169, 174, 220, 254, 
307, 410, 413, 492 
Nortonechinus, xiv, 397, decoration, 
406, descr., 481, di.str., 403, 404; from 
Iowa, 480; Hill, echinoderms from, 
492; N. owenensis, descr., 493, il-
lustr., 540; stainbrooki, de,scr., 495, 
. illustr., 538; welleri, 412, deser., 
483, discovery, 4(11, illustr., 532, 
534, 536; welleri latus, deser., 492, 
illustr., 538 
Noses, oil and gas in, ' 15 
Nueleocrinidre of Iowa, 399 
Nucleocrinus, 392, distr., 404, 405, 
406; N. angularis, 433; bondi, descr" 
431, illustr., 508; .elegans, 430; mel· , 
oJl1forrilis, 394, descr., 428, distr., 
402, illustr., ,508; obovatus, 394, 
423, descr., 423, distr., 402, illustr., 
508 
NueuIa, 244; bellistriata, 296; veritri-
eosa, 246, 296 
Nyman coal, 231, 239, 252, 260, 270, 
311 
o 
Ohio, echinoderms from, 403,. 404, 471; 
oil anq gas in, 7, 22 
Oil, along creeks and rivers, 19; areas 
favorable for, ,38; geological age, 7; 
in water wells, 19; scum on water 
and, 18, structures favorable to, 
vii, 5; surface tension, 13; under 
hills, 19 .. . 
Oil and ga;s, accumulation, 5; false 
indications, viii, 18; movement, 12; 
geology, 5; in Iowa, vi, 1, 26; in 
southwestern Iowa, 305; origin, 5; 
relation to carbon in coals, vii, 10; 
stock promotion, viii, 40; ,surface 
, indications, 'vii, 17 
Oil and topography, 19 
Oil, business, ha.zards, ix, 41; com-
panies, functions of, viii, '40; invest-
ments and speculation, 48; leases, 
value of; 48; promoters, meth(}ds, 
ix, 43; refining, 41; "rock", analy-
ses, 27; "rock" in Iowa, 27, 30; 
seep,s and springs, 17; shales and 
oil, vii, 1.7; stock, selling, 43; stock, 
value of, 47; ,wells, cost, ix, 42 
Oklahoma, oil and gas in, 7, 23, 35 
Old Mans creek, ramification, 109 
Olivanites, 392; meloniformis, 429; 
obovatus, 424; verneuili, 427 
Olsson, A., work of, 480 
Oolitic limestone in Lake Calvin, 77 
Oneota beds. 80 
Ontario, echinoderms from, 348, 354, 
405; oil and gas in, 7, 22 
Ophiuroidoo., history, 398 
Ordovician rocks, oil and gas in, 7, ' 
22, 29; .echinoder;ms in, 398, 407, 
480 
Oread limestone, 233, 240, 263ff., 27]-
273, 280, 282, 292ff., 307; character, 
236, 237, 298; eastern 'margin, 310; 
fauna, 243, 248 
Ore(}polis lilIIlestooo, 233, 237 
o.sage series in Lake Calvin, 77 
Osage shale in western Iowa, 233, 
239 
Orthoceras knoxense, 247; rushense, 
245, 246 
Orthonema subeniatum, 245 
Orthotetes erassus, 244-249, 256, 276, 
281, 284-287, 291, 295; robustus! 
247; vemeuilianus, 286 
Osceola, strata near, ,287, 298 
563 
Otis beds, age, 409; fossils, 410; in 
Lake Calvin, ,73 
Ottawa, crinoids, at, 357 
Ottawa shale, 233 
Owen, D. D., work of, 61, 391, 392, 
427, 460 
Owen beds, echinoder;m,s from, 408, 
495 
' P 
Paarmann, J. H., work of, 413 
Page county, anticline in, 38, 300 
Paha of I(}wan plain, 123 
Paleozoic, echinoderms, 398; oil in, 7 
Palmers, definition, 322 
Parallelodon wheeleri, 245 
Paratypes, definition, 323\ 
Parkville shale, 233 
Pllrsons stage, 312 
Partridge' Point, Mich., echinoderms 
from, 428, 468 
Patters(}n's Spring.s, crinoids from, 
337, 341 \ 
Pawnee limestone, 296 
Peat beds, 101 
Pecopteris eyathea, 246 
Pectinirhombs, definition, 355 
Pelmatozoa, definition, 397 
Pennsylvanian coal, carbon ratios, 11 
Pennsylvanian system, echinoderms 
fr(}m, 465; in Lake Calvin, 78; in 
southwestern Iowa, x, 223; oil and 
gas in, 7, 23 ' 
Pentremites, , 393; subtruneatus, 422 
Peorian deposits, 104; stage, loess in, 
, 108 
Peripristis semieireuIaris, 246, ,248 , 
Perischoechinoida of Iowa, 399, 480 
Perittoerinus transitor, 358 
Permian system, echinoderms from, 
465; oil and gas in, 7, 23, 36 , 
Petroleum, origin of, vii, 5; and na-
tural gas in Iowa, vi, 1, 5; see als,! 
Oil 
Petroleum Geologists, American Asso-
ciation of, 45 ' 
Petroliferous horizons, pos,sible, 22 
Phanerotrema grayvillensis" 244-246 
Phlllipsastrea horizon, 410 
Phllilpsia, 242, 248, 253, '282; major, 
245, 312 
Pholidoeidaris acuaria, distr., 407 
Phragmoceras zone, E'''hinoderms from, 
477 
Pine Creek conglomerate, 83 
Pinna, 246; per~uta, 247, 248, 256 
Pinnatopora trilineata, 246 
Pinnules, definition, 322 
Piqua shale, 233 
Piracy', formation of bluffs by, 198 j I, and draining of Lake Calvin, 211 
INDEX 
, ;E")astotype, 'definition, 3~3 : 
Platte shale, 233, 239. . . ' 
Platteville, Wis.;, 'o' oil ;rock" from, 27, 
Platteville limestone, 80; crinoids from, 
'.' 354, . 355, 358; oil and ,gas in, viii, 
22, 30 
Plattsburg limestone, 233, 241, 277, 
• 289, 291; ' character, 236; fauna, 248 
Plattsmouth limestone; 233, 237, 254, 
265, 271, 272, 292; 293 
Platyceras inoptatum, descr., 451, il-
lustr." 516; pa.rvum, ~45, 247 
Pleasanton sandstone, 281 
Pleistocen"e formations, fossils, ;xvi, 106; 
history, 105; of Lake Calvin, 88;, 
oil and gas in, 7, 23, 36 
Plesiotype, definition, 323 
Pleurocystites, xii, df\ijcr., 355; P. sp., 
descr., 365; anglicus, 357; anguIaris, 
xii,369; anticostiensis, xii, 357, 367, 
369; beckeri, xii, descr., 359, illustr., 
, 376; 380, 382; clermontensis" xii, 
descrip., 363, illustr., 380, 382; 
conicus, 358; elegans, 357; exorna.. 
tus, 357; 'filitextus, 357, 35,8; for-
iolus, 357; gibbus, 357; mercerensis, 
357; multistriatus, xii, descrL, 366; il-
lustr., 380, 382; pracerus, 3'56; qu/ld-
ratus, 357; rugeri, 357; robustus, 357; 
sIacomi, xii, descr., 362, illustr., 380, 
382; aquamosus, 357, 358; squamosus 
~atutinus, 357 , . 
Pleurotomaria, 247; perh~~J;osa f, 244 
;Polley, J. F., species named for, 419; 
work of, 417 
Polypora crassa, 246: elliptica, 246; 
submarginata., 246, 247 
Porocrinus, description, 332; cOnicus, 
332, 358; crassus, 334; fayett.ensis, 
xi, descr., 333, illustr., 370, 372; 
kelJ,tuckiensis, 358; pentagonis, 334, 
358; radiatus, 358; smithi, 358; 
, shawi, 358 
Port Union mill, section at, 294, 295 
Portland cement, gypsum in, xli; pro-
duction, v, xliv 
Posterior interradius, definition, 321 
Potash production, vi, xlvii " 
, Poteriocrinidre of Iowa, 399, 478 
Poteriacrinus, distribution, 404; P. buf-
faloensis, 395, de!lcr., 478, illustr., 
526 ' 
;Pottawattamie county, sections in, 
256 . 
Prairie du Chien formation, 80; oil and 
: gas in, 29 
Prairie geosyncline, 10, 23, 297 
Pratt, W. H ., woxk of, 477 
Pre-Cambrian, oil and gas in, 29 
rre-Kansan drift, 89, see also ;Neb-
ras}tll-n ' 
Preston, Q-ld channel at" 170, 176 
Preston limestone, 233, 234, 240, 260, 
261, 270, 307; character, 239; fauna, 
U5 , 
Productus, 255, 295; cora., 244-249, 256, 
276, 277, 282ff.; costatus, 244-249, 
256, 276; (Marginifera) 10ng1spinus, 
245, 310; muricatus, 311; (pustula) 
nebrascensis, 245-248, 253, 264, 265, 
276, 277, 284ff; pertenuis, 245, 246, 
248, 256; pratteniaD.us, , 287; puncta-
tus, 244-247, 249, , 311, 312; semi-
reticularis, 244-247, 249, 253; splend. 
ens, 311; symmetricus, 247; see , 
Marginifera 
Prosser, C. S., .. wo.rk of, 231 
Prosser member, crinoids in, 354, 357 
Prices of clay products, xxxi 
Primary types, definition, 322 
Primibrachs, definition, 322 
Proximal, definition, 322 
Pseudomonotis hawni, 247 
,Pugna.x uta, 244-247 
Pustula, see Productus 
Q 
Quebec, crinoids ' in, 357 
R 
Radials, definition, 321 
Radianal, definition, 322 
Raphanocrinus gemmeus, 326; sculp. 
tus, 326; subnodosus, 326 
Raymond, P. E., work of, 339, 350 
Rays, definition, 320 
Recent deposits, 105; echinoderms, 398 
Red Oak, strata nea.r, 238, 263; well 
at, 262 
Redfield anticline, 298; test well at, 
34 
' Reeds, Chester A., work of, 436 
Reger, David B., work of, 10 
Reservoir, effect on oil and gas, 6 
Reteporre, 392 
Reticularia. perplexa, 247 
Reval, Russia, crinoid from, 349 
Rhenish Devonian, e'chinoderms from, 
406 
F-hineland, echinoderms from, 407 
Rhipidocrinus, 330 
Rhipidomella pecosi, 243, 245-247 
Rhodocrinidae, ' xi, definition, 327, 
species, 323 
RhodocrinUs ,asperatus, 324, 325; 
graciliS, 471; microbastlis, 324; py-
riformis, 325; vesperaIis, 326 
Rhomb-bearing cystids, 406 ' 
Rhombifera of Iowa, 399, ,414 
RhomboP9ra lepid<>dendroides, 244-
', 249, 256, 276, 295 






Rick, John L., work of, 28 
Ringgold county, strata in, 273 
River Junction, terraces near, 146, 154 
,Riverview Park, Red · Oak, .strata at, 
238, 240, 263 
Rock, age and chara('ter, effect on oil 
and gas, 6, 7 
Rock Island, Ill., echinoderms from, 
, 405, 477 
Rockford, echinoderms from, 467, 480, 
492, 499, 505 . 
Rockingham, echinoderms from, 427 
Roemer, F. A., 323 
Rome, old valley nestr, 179 
Rowley, R. R., 470 
R~o limestone, '233; character, · 239 
Russia, echinoderms from, 349, 358, 
404, 470, 480 
S 
Salisbury, . R. D., work of, 80 
Salt dorries, oil in, 16 
Salt waters, and oil and gas, 17 
Sands and 'Gravels, .A Honian, 95; pro-
duction, v, xxxvi; in Lake Calvin, 
181; in Musca,tine county, 99; of 
western Iowa, xvi 
Sand dollar, 398 
Sanders quarry, echinoderms from, 416 
Sandstones as reservoirs, 7 
Sandusky bowlder ridge, 63 
Sangamon stage, 90, 101; in Lake 
Calvin, 108 
Sardeson, F. W., work of, 80, 221 
Savage, T. E., work of, 80, 474 
Scaphiocrinus t, 246 
Scarpiocrinus, 247 
Schizodus, 244, 246; wheeleri, 247 
Schoewe, W. H." report on Lake Cal-
vin, 49; work of, 66, 95 
Schuchert, C., species named for, 419; 
work of, 6, 83, 354, 402, 409, 419 
Scotland, crinoi.ds in, 357 • 
Scott county, echinoderms from, 399; 
old valley in, 173 
Scranton shale, 233, 240, 260, 261, 264, 
270; character, 238, 239; fauna, 244 
' Scum on springs and pools, and oil, 
18; see also Oil 
Sea-cucumber, 398; history, 399 
Sea-lilies, xii 
Sea-urchins, xii, -398; from Iowa, 479; 
history; 398 
~earight, ·.Walter V., work of, 446 
'Sections in western Iowa, xi, 249ff 
Secundibrachs, definition, 322 
Segments; definition, 322 , 
Septopora. biserialis, 246, 247 
Serpuia insista, 246 
Severy shale, 233, 240, 247, 264; char-
acter, .238; fauna, :246 : 
Shakopee beds, 80 
Shales, and oil and ·gas, 6 
Shannon City, oil near, 26 
Shawnee stage, 233, 240, ~13; charac· 
ter, 237; fauna, 243, 245; margin, 
306; oil in, 35 , 
Shell Rock limestone, distr., 411; 
echinoderms from, 408, 417, 419, 
421, 462, 463 
Shenandoah, anticlines near, 38 
Shimek, B., work of, xvi, xvii, xviii, 
62, 310, 311 
Shingle, origin, 202 
Shoulder-angle, definition, 359 
Should,ers, definition, 359 . 
Shueyville lobe, 123 
Silts and clay,s of Lake . Calvin, 177, 
181 
Silurian strata, 80; EI<'.hinode;rms from, 
398; 404, 407, 480; oil and gas in, 
viii, 7, 23, 33 
SiouJ\; quartzite, 79 
Skunk river, old valley of, 179 
Slocom, A. W., report on echinoderms, 
xi, 320j work of, 362, 365 
Smith, George L., work of, 228, 231-
233, , 244, 246, 250-252, 259, 269, 270, 
271, 300, 307, 311, 313 
Soleniscus intercalaris, 247; paludinae-
, formis, 246 
Solenomya T, 256 
Solon, echinoderms from, 399, 419, 439, 
443, 447; Platyceras from, 451 
Solon lobe, 123 
Soper, E. K., work of, 222 
South America, oil in, 7 . 
South Wales, crinoids in, 357 
Southbend limestone, 233 
Southwestern ~owa, oil in, viii, 35, 
·305; structure of, 297 
Specific gravity, effect on oil and gas, 
12 
Spherodoma primigenla, 245 
Spines of Devonocidaris, 503; of 
Nortonechinus, 488; of. Xenocidaris, 
497 
Spirifer cameratus, 244-249, 256, 263, 
265, 277, 282, 292 ff; kentuckiensis, 
312; parryanus zone, echinoderms 
ftom 453; pennatus beds, 410; echi-
noderms from 427, 460; po.sition, 410 
Spiriferina, 311; cristata, 247; ken-
tuckiensis, 245-247 
Spragueville, old valley near, 176 
Springer, Frank, species named for, 
461; work of, 320, 332, 348, 396, 
405, 413, .438, 442, 461, 468, 470, 
·173, 479; see also WachSmuth and 
Springer , 
Sp~rs at junction of valleys, 195 
Squamulana perplexa, 247 , 
o 
.? 
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St. Ambr.ose C.ollege, eChin.oderms 
fr.om, 422, 453 
St. J.ohn, Orestes, w.ork .of, 227 
St. Petl'l r sandst.one, 80; .oil and gas 
i~ 30 • . 
St. Petersburg, crin.oh1s fr.om, 358 
Ste. G!)neviev.e beds, .oil and . gas in, 
33 . 
Stainbr.o.ok, M. A., 'Y.ork .of, 413, 416, 
4~1, 43\, 456, 464, 496 
Stant.on limest.one, 233, 240, 25!i, 271, 
27il, 277, 292, 293; character, 236; 
fauna, 248 
Stanw.o.od channel, 67, 86 
Starfishes, xii; hist.ory, 398 
State Quarry limest.onll, ,81; age, 409; 
echin.oderms fr.om, 436; 439; in Lake 
Calvin, 7fi 
State University .of I.owa, see Univer-
sity .of I.owa . 
Stauffer, C. R., w.ork .of, 405 
Stem, definiti.on, 322 . 
Stennett, f.ossils near, 248; strata near, 
238, 264, 313 . 
Stennett shale, 233 
Stenopora carbonaria, 246 
Stereocrinus, 397, dec.orati.on, 406, 
de,scr., 442, distr., 403, 404; ' little-
tonenSis, descr., 444, illustr., 512; ' 
triangulatus, 394, descr., 442, illustr:, 
512; triangulatus liratus, 394, 443 
Stere.om, definiti.on, 320 
St.ocks, purchase .of, 42; selling 
meth.ods, 46 
St.o.okey, S. W., w.ork .of, 85 
St.ory c.ounty, ga.s in, 26 
Strapar.ollus catilloides, 245, 248; sub-
. quadrat a, 249 
Strawn shale, 233 
Stre!1ms, development in Lake Calvin, 
213 
Strike and dip, 300 
Strobilocystites, 397, 398, descr., .414, 
distr., 403, 404, 406; S. calvini, 394, 
427, 434, descr., 414, illustr., 506; 
polleyi, 396, descr., 417, illustr., 506; 
schucherti, 412, descr.; 418, illustr., 
506 
Strophe.od.onta demissa. bed, echin.o-
derms from, 476 ' 
StrQphQmena :fluctuQsa, illustr., 373; 
S, :fluctUQsa.. occidentalis, crin.oids on, 
353 . 
Structure, effect .on .oil and gas, 13; .of 
s.outhwestern I.owa, 297 
Stuart, strata near, 229, 242, 280, .307, 
311 . 
Stllrm limest.o~, 2~3, 237 
Sugar creek, .old valley .of, 180 
Superradial.s, d,!lfiniti.on, 321 
Supplementary. type~, definiti.oll, ,323 
Surface tensi.on Qf .oil, 13 
Survey .office, w.ork .of, xix 
Sweetland Creek shale, . 82, age, 409 
Swift Current, Ontari.o, crin.oids fr.om, 
>355 ' . 
SynaptQcrtnus nuntius, 474 . 
Synb"ath.ocrinidre .of I.owa, 399, 476 
SynbathQcrinus, distr., 404; S. matut-
inus, 393, descr., 475, distr., 402, il-
lustr., 526 
Synclines, .oil and gas in, 14; 'in s.outh-
western I.owa, 297 
SyrtngQP.ora, 282 
T 
Tab.or, . strata. near, 313 
TainQceras OCCidentale, 246 
Tarki.o limest.one, 23.1, 233, 240, 260, 
268·270, 307; character, 239;: fauna, 
245 
Tax.ocrinidae .of IQwa, 399, 471 
Taxocrinus, distr., 404; gracilis, 471; 
interscapularis, 393, 473, descr., .474, 
. illustr., 526; nuntius, 4741 
'r·ecumseh sliale, 233, 240; character, 
238; fauna, 248 
Tegmen, definiti.on, 320 
Tegulifera armata, 243 
Tennessee, echin.oderms fr.om, 403, 404, 
442; .oil in, 7 
Tentaculites hQyti, 392 . 
Terraces, age, 193; and ag.e .of Lake 
Calvin, 210; b.owlders .on, 136; c.on-
tact between, 190.; devel.opmen,t, 
stages, 189; elevati.on, 187, 193; 
f.ormati.on, 190; in Lake Calvin 
basin, 133, 183; material, 184, 189; 
.origin, 185; relati.ons, 186; t.op.og-
raphy, 134 
T.ertiary strata, .oil in, 8 
Tertibrachs, definiti.on, 322 
Texas, .oil and ga.s in, 7, 23 
Test, definition, 320 
Thayer, gravels in, xvi 
Thayer shale, 233 
Theca, definiti.on, 320 . 
Thecal rati.o, definiti.on, 359 
Th.omas, A. 0., rep'.ort .on echin.oderms, 
xii, 385; w.ork .of, 84, 397 
Thunde'r Bay, echinQderms fr.om, 427, 
431 
Thurman, strata near, 250, ~13 
Thurman-Wils.on fault, 24,228, \ 251, 
264, 297, 303; strata near, 30!? ' . 
Thysap.qcrinus micrQba.silis, 324; pyri-
fQrmis, 325 . 
Tiffany, A. S.,· c.ollecti.on, echin.oderIIls 
from, 438, 453; w.ork .of, 39!.i ;; 
Till, see Nebraskan, Kansan, nliri~j.jl.n 
Tilt.on, .J.ohn L., TIlP.ort . .of, . .01). Mis§Qlgi 
series, x, 233; w.ork .of, 24, 227, 228, 
AI 
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242, 249, 251, 268, 276, ' 277, 280, 
305-307, 312 
Timor Island, Ea.st Indies, echinoderms 
from, 465 
Tipton lobe, 124 
Todd, 3'. E., work of, 228, 250, 251 
Topeka limestone, 233, 240, 247, '252, 
253, 264; character, 238; fauna, 246 
Topography, Aitonian, 106; preglacial, 
of Lake Calvin basin, 215; sub-
glacial, of Lake Calvin basin, 83; 
and oil, 19 
Traverse basin; fossils from, 402; 
group, echinoderms from, 468 
Trenton formation, crinoids in, 327, 
329, 348-350, 354, 357; oil and gas 
in, viii, 6, 22, see also Platteville 
Troost, G., work of, 441 
Troostocrinus subtruncatus, 422 
Trowbridge, A. C., work of, 60, 80, 
83, 106, 215, 217, 221 
Turbinocrinus (Turbinocrinites), 441 
Type, definition, 322 
U 
Udden, 3'. A., work of, 55, 65, 66, 71, 
76, 78, 83 ff, 130, 134, 136, 137, 
141, 142, 144, 156, 168, 171, 174, 
177, 189, 208, 209, 217, 220, 228, 
244-248, 250, 251, 255-259, 269, 270, 
:no, 3ll, 313 
Ulrich, E. 0., work of,. 349, 354, 358, 
366; and Kirk, Edwin, 319; 366 
Unconformities, oil near, 16 
Union county, gravels in, xvi; sections 
in, 277 
Union limestone, 233, 240, 247, 264 
U. S. Dept. Agri., Bur. of Soils, 58, 
135, 137, 169 
U. S. National Museum collections, 
369 
University of Chicago collections, 319 ff 
University of Dlinois, echinoderms 
from, 473, 475, 478 
University of Iowa collections, 319 ff, 
506 ff 
Upham, Warr,en, work of, 168 
Uplands of Lake Calvin, 110 
Upper Cretaceous strata, oil in, 7 
Upper Davenport beds, age, 409; echin-
oderms from, 404, 443, 480; in Lake 
Calvin, 73 
Upper Devonian beds, 81; in Iowa, 409 
Upper Huronian I)eries, 79 
Utah, gas in, 8 
V 
Vaginatenkalk, crinoids from, '358 
Valcour limestone, 'crinoids in, 349 
Valleys, see Buried Valleys, Channels 
Vanuxem, Lardner, work of, 420 
,Vaurial membe'r, crinoids in, 349, 357 
Ventral disc, definition, 320 
Viele, old valley near, 180 
Vilas shale, 233, 241, 273, 292, 293 
Vinton, echinoderms from, 416, 479 
Volcanic plugs, oil near, 1.6 
W 
Wabaunsee stage, 231, 233, 260, 312; 
character, 239; fauna, 244; oil in, 
35 
Wachsmuth, Charles, work of, 433; and 
Springer, Frank, 324, 391, 395, 436, 
441, 443, 444, 453, 455, 460, 473 
Walcott, C. D., work of, 399 , 
Walker Museum collections, 319 ff 
Walter, Otto T., work of, 413, 506 
Wanner, Johann, work of, 465 
Wapsipinicon " beds, 81; age, 409; 
echinoderms from, 442, 443; in Lake 
Calvin, 72 
Wapsipinicon river, blocking of, 169; 
old v'alley of, 174; use by Mississ-
ippi, 217 
Warren, G. K., work of, 220 
Washington channel, 85 
Washington county, Aftonian in, 95; 
gravels in, 202; Nebraskan in, 92; 
terraces in, 163 , 
Wassalem limestone, crinoids in, 349 
Wassonville limestone in Lake Calvin, 
77 
Water, .see Ground water 
Waterfowl Bay, echinoderms from, 
430, 431 
Waterloo, echinoderms from, 400, 413, 
444, 452 
Waverly beds, echinoderms from, 471 
Wayne, old valley np.'l.r, 179 
Webster, strata near, 288 
Webster, C. L., work of, 62, 397, 417 
Weeping Water limestone, 233, 237, 
256 
Weller, S., species named for, 492; 
work of, 311, 324, 409, 413, 436 
West Liberty, bluffs of Lake Calvin 
near, 129; terrace near, 133, 147, 160 ' 
West Liberty Plain, 85, 130, 133; e,le-
vation, 208 
West Virginia, echinoderms from, 403, 
404 
Westerville, section near, 276 
Westerville limestone, 233, 275-277; 
fauna, 249; use of term, 230 
Westgate, L. G., work of, 221 
Weston ,shale, 233, 240, 292, 293; 
fauna, 248 ' 
Whipple, E. P., work of, 416, 479 
White, C. A., work of, 61, 62, 227; 
228, 256, 258, 280, 310, 312, 394, 
409 ' ' 
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White, David, work of, 10, 26 
Whitfield, R. P., work of, 396, 436 
Whitney, J .. D., work of, 61 
Wild cat wells, 42 
Wilder, Frank A., report · on gyp.sum, 
v, xliv; work of, 297 
Willatd shale, 233 
Willis, Ivan, work of, 229 
Wilson, H. E., work of; 372 
Wilton Junction,· terrace near, 158 
Wilton Valley, 109, 205; terrace, 156, 
184, 185, 188 
Winchell, N. H., work of, 221 
Winfield, old valley near, 179 
' Winneshiek county, oil in, 27 
Winterset, elevations near, 279; sec-
tion at, 281 
Winterset limestone, 233, 241, 273, 
274, 276, 28~·286, 299, 312; char-
acter, 235; fauna, 242, 249 
Wisconsin, echinoderms from, 349, 
393, 402-405; "oil Tock" in, 27 . 
Wisconsin terraces and valley trains, 
105 
Witter, F. M., work of, 62, 63 
Worthen, A. H., work of, 61, 394; 
see Meek and Worthen; collection, 
echinoderms from) 478 
Worthenia tabulata, 246 
WYlIlan, old valley ilear, 179 
Wyoming, oil in, 7 
X 
Xenocidaris, Xlll, xiv, 397, 482, 483; 
decoration, 406, tlistr., 404, 405; 
from Iowa, 480, 496; X. americana., 
descr., 497, · illustr., 5~0; clavigera, 
497, distr., 407; conifera, distr., 407; 
cylindrica, 496; distr., 407; zone, 
echinoderms from, 499 
y 
Yarmouth 'stage, deposits, 97; 'duration, 
107 
Z 
Zeacrintls, 245, 246, 249 
Zittel, Carl, work of, 332, 391 
